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PHAN MO DAU

1. Ly do chon dé tai

Trude day, nguoi ta do nhip thd bang phuong phap dém thii cong nhip thd cua bénh
nhan trong 1 phut va ghi chép lai s6 liéu. Ngay nay, cic phuong phap chinh dé do nhip thé 1a
stt dung cac cam bién tiép xuc. Két qua cta cac phuong phap nay c6 do chinh xéac rat cao
nhung lai rat kho dé sir dung lién tuc trong thoi gian dai. Cac thiét bi nay dugc dit ¢ nhung
khu vuc chuyén dung nhu: bénh vién, phong kham, phai gan truc tiép trén co thé cua dbi
tugng can do, pham vi do ngin, khong linh hoat. Diéu nay c6 thé gy ra cam giac kho chiu,
mét moi cho bénh nhan. Do d6, sy phét trién cta cac cong nghé cam bién khong tiép xtc da

gidi quyét duogc nhitng han ché cuia cam bién tiép xuc.

Dic biét, cam bién Radar ¢ chi phi thép, nhd gon, co thé st dung ¢ nhitng noi anh
sang kém, do chinh xac cao, bén bi, thich ing v6i nhiéu loai dia hinh, méi trudng 1a mot trong
nhitng diém tich cuc 1am cho ta danh gia dugc cam bién Radar c6 loi thé vuot tréi hon han
trong cac cam bién khéng tiép xtc khac.Viéc st dung cam bién Radar cho chung ta mot
phuong phap do nhip thd don gian va chinh xac hon. Tinh méi cua phuong phép nay 1a viéc
str dung nén tang dya trén su phan hoi cua séng radar tir cam bién Radar dén 1dng nguc cua
bénh nhan va ngugc lai. Két hop véi cac thudt toan da dugc xay dung san dé tinh toan duoc
cac chuyén dong tinh vi cua ddi tuong (vi du nhu sy nho 1én cia thanh nguc) tir d6 cho ra
duoc két qua do nhip thé cua bénh nhan mdt cach nhanh chéng va do tin cay 1én dén 95% so
v6i cam bién tiép xuc [13].

2. Tong quan vé van dé nghién ctru

2.1 Cac phuwong phap do nhip thé

Phuong phap do nhip thd bang cam bién Radar siéu rong (UWB) [16]. Tac gia da s
dung cac don vi radar UWB ¢6 san trén thi truong PulsON® 440 (P440) Mo6-dun radar tinh
dién (MRM) dé tién hanh thi nghiém. Mdi cam bién c6 mot bd phat UWB va mot bo thu
UWB. Bing tan hoat dong ctia may phat va may thu néi chung 1a 3,1 dén 4,8 GHz véi tan sb
trung tam 1a 4,3 GHz. Nghién ctru dién ra trong hai giai doan: Giai doan dau 13 trong méi
truong ¢ kiém soat (phong thi nghiém), va giai doan thir hai 14 trong méi truong 1am sang
(ED). O giai doan dau, mdi d6i twong phai nim yén trén giudng, trai qua ba giai doan nhip

thd cu thé: 10 nhip thé mdi phuat, 15 nhip thd mdi phut va 20 nhip thd mdi phut. Trong mdi



nhip ctia giai doan thd, cac radar da chup duoc chuyén dong nguc va bung twong tmg cua dbi

tuong.

Phuong phép do nhip thé bang cam bién Radar song milimet (mmWave) [17] hoat
dong & bang tan 60 - 77 GHz. Pay 1a mot cong nghé cam bién khong tiép xuc dé phat hién
cac ddi twong va cung cap pham vi, van tdc va goc cua cac ddi twong d6. N6 mang lai trai
nghiém thoai mai hon va nhanh hon ddi véi co thé con ngudi, va nd da dan dugc cha ¥ trong
linh vuc cam bién Radar. Két hop vdi cac thuat toan dugc dé xuat ngan chin tiéng 6n va gay
nhiéu séng hai hoa, d chinh x4c cua cac thuit toan dé xut cho ca nhip ho hip va nhip tho

dat khoang 93% [17].

2.2 Két luan

Céc phuong phéap do nhip thd dugc liét ké & trén 1a mot phan nho trong nhiing phuong
phap do nhip thé hién nay. Pugc trng dung rong rai trong cac linh vuc y hoc, cong nghi¢p,quan
su... Trong d6, phuong phap do nhip thd bang cam bién Radar 1a cong nghé 1y tuong dé phat
hién nhip thé. Ngoai ra, cong ngh¢ cam bién Radar mang lai loi thé vé giam sat lién tuc, khong
tiép xuc truc tiép 1én co thé d6i tuong, thuan tién hon cho ca ngudi theo ddi va ngudi duge

theo doi.

3. Muc tiéu nghién ctru
Hiéu rd co ché, cach thic hoat dong ctuia cam bién Radar do chi s6 cta co thé con
ngudi. Pé tai cling trién khai tng dung mot trong sb cac tinh ning ciia Radar vao xdy dung

mot hé thdng do nhip thd cac dbi twong can theo ddi.

4. Poi twong va pham vi nghién ciru

Pé tai tap trung vao nghién ctru 1y thuyét vé cam bién Radar va cac ing dung lién quan
dén do nhip thd cta cam bién Radar. Két qua ctia dé tai 14 phat trién mot hé théng do nhip tho
va trién khai thuc nghiém.
5. Phwong phap nghién ctru:

Dé dat duwoc muc dich nghién ctru, tac gia tap trung tim hiéu, nghién ctru cac ndi dung
theo trinh tu sau :

- Nghién ctru m6 hinh téng quan hé thong do nhip thé va cac k¥ thuat 1ién quan.

- Nghién ctru vé cam bién Radar va Gmg dung trong do nhip tho.

PHAN NOI DUNG



CHUONG 1. TONG QUAN VE PO NHIP THO

1.1. Bai toan do nhip th¢
1.2. Cac nghién ciru truée day
1.2.1 Phat hién nhip tho va nhip tim thong qua song Radar Doopler 24GH? trong
thoi gian thuc

Nebojsa Malesevi¢, Vladimir Petrovi¢, Minja Beli¢, Christian Antfolk, Veljko
Mihajlovi¢, va Milica Jankovié [12] d4 trinh bay mot phuong phap khong tiép xuc don gian
va hiéu qua dé phat hién tirng nhip tim. Phuong phap nay dua trén radar CW Doppler két hop
tryc tiép voi ting ANN dé phat hién cac gon song tin hiéu nho do chuyén dong ciia nguc dudi
milimet do nhip tim. Phuong phép nay c6 do tré thip hon, do phuc tap tinh toan thip hon va
trién khai d& dang hon trén nén tang nhung khi so sanh vdi cac phuong phap truyén thong

duoc mo ta trong tai lidu, trong khi van dat dugc do chinh x4c uéc tinh nhip tim tot nhat.
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Hinh 1.1: Mé phéng thi nghiém do bing may dién tAm dé va Radar.
(a) Cau trac cuia Radar Doppler ciu phuong duoc sir dung cho cac phép do;

(b) Anh chup H¢ théng WWS duogc st dung dé do dién tam dd (ECG);
(c) Thiét lap thi nghiém.

1.2.2 Phan tich thanh phdn chinh ciia nhip thé do bing Radar UWB

Nghién ctru nay dé xuat mot phép do chinh xac va on dinh ciia nhip thé bang radar
UWB dya trén PCA. PCA gitp nén tin hi¢u xung UWB, do d6 cai thi¢n SNR. Céc tin hi¢u
quan trong duoc bién dbi va phan tich trong khong gian thanh phan chinh. Mot phép chiéu
trén PC dau tién cung cap thong tin quan trong nhat chat lugng tin hiéu, chira hau hét thong

tin vé céc tin hiéu quan trong (84,47%). Ca tin hi¢u ho hép va tin hi€u nhip thé déu duoc duoc



ci thién thanh 8 dB-10 dB SNR bang cach sir dung phuwong phap PCA, khi so véi hai cach
tiép can thong thuong: FET truc tiép va CSD.
1.2.3 Theo doi diu hiéu sinh ton bang Radar séng FMCW Millimeter

Adeel Ahmad, June Chul Roh, Dan Wang, Aish Dubey [14] da sit dung Radar song
FMCW Millimeter dé chimg minh tinh kha thi ctia viéc do cac dau hiéu sinh ton ciia nhiéu
ngudi bang tin sudt cam bién song mm (FMCW) CMOS hoat dong tir 76-81 GHz. Ho ciing
chting minh rang cic tng dung nay c6 thé duoc hd tro mot cach dang tin ciy boi mot giai
phap tich hop giup téi vu héa kich thude, murc tidu thu dién ning va chi phi an toan giai phap

gidm sat quan trong.

1.2.4 Ung dung nha thong minh vao theo déi nhip thé va nhip tim

1.2.4.1 Thit nghiém do trén 1 nguoi
Dé hiéu hoat dong cua Vital-Radio, cac nha khoa hoc da thir nghiém lan do dau tién

v6i mot nguoi trong phong, khoang cach tir 1m dén 8m.
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Hinh 1.7: Thiét 1ap thir nghiém.



(a) Hién thi mot ngudi, ngdi cach khoang 2,5m cach xa dng-ten cua Vital-Radio. Ngudi

dung ciing deo ddy deo nguc va mot may do oxy, duoc két ndi voi Alice PDx dé thu duoc
cac phép do thuc té co ban.

(b) Ang ten Vital-Radio.
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Hinh 1.8: Két qua do nhip thé thu dwoe tir Vital-Radio va thiét bi do Alice PDx.

Trung binh —— 920% =29
8100 98.5 98.7 98.7 98.7
3
80 2

Nhip tim
(o))
o

.
i

3 4 5 6
Khoing cach tir thiét bi (m)

"

SRR

~
(0] A e e el
o .

:
=
2

Hinh 1.9: Két qua do nhip tim thu dwgc tir Vital-Radio va thiét bi do Alice PDx.
Tir Hinh 1.8 va Hinh 1.9 cho thay d6 chinh xéc trung binh 13 99,3% & cach thiét bi Im va
tG1 98,7% & cach thiét bi Sm.

Nhin biéu dd thi nhan théy duoc do chinh xéac trén 90% cho tat ca cac lan do.
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Hinh 1.10: P9 chinh xac trung binh ciia Vital Radio d6i véi nhip thé va nhip tim doi
v6i nguwoi ding ngdi cach thiét bi 4m va quay mit vé cac hwéng khac nhau.
1.2.4.2 Thir nghiém do trén nhiéu nguoi
Céc nha khoa hoc quan tdm dén viéc danh gia d6 chinh x4c cta Vital-Radio cho giam

sat ddu hiéu quan trong nhiéu nguoi dung. Do d6, ho thuc hién cac thir nghiém nay, trong do
ho d3 yéu cau ba nguoi dung ctia minh ngdi 1én mot chiée ghé & cac mdc 2m, 4m va 6m trong
Hinh 1.11. Trong mdi thir nghiém, Vital-Radio xac dinh rang c6 3 ngudi dung, mdi ngudi &
khoang cach twong tmg cua anh 4y véi thiét bi va dua ra cic dau hiéu quan trong cua ting

thiét bi.
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Hinh 1.11: Thiét ké thir nghié¢m.

Hinh v& cho thiy bd cuc thiét 14p thir nghiém, danh dau vi tri cua Vital-Radio bang

mau xanh va cac d6i twrong mau dé duoc giam sat dang ngdi & cac vi tri khac nhau.
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Hinh 1.12: Két qua Vital-Radio do d chinh x4c trung binh trong viéc theo doi cac diu hiéu
quan trong ciia dong thoi 3 ngudi. Ngoi cach thiét bi 2m, 4m va 6m.

Hinh nay cho théy Vital-Radio's theo ddi nhip thd va nhip tim ¢é d6 chinh xac la
khoang 98% cho ca ba ngudi ding. Ciing luu y rang, do sy gia ting khoang cach giita nhiing
ngudi dung nay va thiét bi ma do chinh xac trung binh ctia ngudi dung gan nhat cao hon so
v6i hai ngudi dung tiép theo Nhitng két qua nay xac minh ring Vital-Radio c6 thé theo ddi
dau hiéu quan trong ciia nhiéu ngudi ding va do chinh xac theo ddi ciia n6 ddi véi nhicu
nguoi dung ciing giéng nhu d6i véi mot nguoi ding.

1.2.4.3 Theo déi nhip tim ciia ngueoi ding dang tdp thé duc
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Hinh 1.13: Két qua do nhip tim ciia ngudi dung bing Vital-Radio (mau d6)
va thiét bi do AlicePDx (mau den).
1.2.5 Theo ddi nhip thd va nhip tim trong thoi gian thue bang song WiFi



1.2.5.1 Thi nghiém so bo:

Q Ranh gidi Fresnel thir n

Ranh gidi Fresnel thit hai

Ranh gi6i Fresnel thit nhat

Q, Vung Fresnel thir n

Vung Fresnel thir hai
Ving Fresnel thir nhat

Hinh 1.14: Vung Fresnel.
Vung Fresnel dugc dinh nghia 13 mot loat cac elip dong tdm, va P1 va P2 1a vj tri cua anten

phat va anten thu trong Gmg Tx va Rx 1an lugt dai dién cho ngudi giri va ngudi nhan.

% M0 hinh thir nghiém
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Hinh 1.15: M& hinh thir nghiém hé thong.
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Hinh 1.16: Thiét ké h¢ thong thir nghiém.

% Keét qua

Hinh 1.17: Mé hinh thuc té.
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Packages

Hinh 1.18: Két qua do thir nghiém.
< Két luin

Trong thi nghiém nay, cic nha nghién ctru di chi ra riang ho c6 thé sir dung tin hiéu
WiFi dé theo doi cac dau hiéu quan trong ctia moi ngudi (hoi thé va nhip tim) cho cac tu thé
ngu khac nhau chi béng mot cap thiét bi WiFi. Bac biét, hé théng cua ho da khai thac CSI
trich xuét tir Wifi dé phat hién cac chuyén dong nho do hoi thd va nhip tim. Ho thiét 1ap ang-
ten dya trén md hinh Fresnel nhidu xa va Iy thuyét truyén tin hiéu, gitip ting cudng kha ning
phat hién chuyén dong nhip tho/nhip tim yéu. Ho di trién khai mot hé théng nguyén miu
bﬁng cach st dung cac thiét bi co sdn va mot hé théng xur ly thoi gian thuc dé theo ddi céac
ddu hiéu quan trong trong thoi gian thuc. Két qua thuc nghiém cho thdy d6 chinh xac nhip
thd va hiéu suat phat hién nhip tim. bén trong trong tuong lai, chung t6i du dinh thiét ké mot
dinh vi chuyén dong bat thudong thuat toan dya trén phat hién déu din, co thé chinh xac dinh
vi pham vi ctia cac chuyén dong bat thuong (14t lai va ldy 1én, v.v.) va phan loai cac chuyén
dong bat thudng dé cung cap thém thong tin gidc ngi chi tiét.

1.3. Két lun
Chuong nay da khai quat vé mot s6 nhiing nghién ctru trude day cua cac nha khoa hoc

vé do nhip thd, nhip tim bang cam bién Radar khong tiép xtic. Chuong ciing dua ra va phin

tich cac phuong phép dang sir dung dé tir ¢6 lam tién dé cho chuong 2.
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CHUONG 2: NGHIEN CUU PHUONG PHAP THEO DOI NHIP
THO BANG CAM BIEN RADAR

2.1. Gi6i thiéu vé cam bién Radar TI IWR- 1443
2.1.1 Ly do chon cim bién Radar TI IWR- 1443
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Hé théng séng
vo tuyen (RF)
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|
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Debug

c
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end | (User programmabie)
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'
|
I £| He thong chinh
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Hinh 2.2: So d6 khéi Radar T1 IWR1443.

QSP1 Flash
interface

External MCU

[ interface

— PMIC control

Optional communication

[ interface

Conlrol UART
And Debug UART

JTAG for debug/
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High-speed Rx or
process

Data for recording or
External DSP
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2.1.2 Théng sé co bén ciia cam bién Radar T| IWR- 1443

Bang 2.1: Thong s6 co ban cam bién Radar IWR-1443.

Tan s6 76 - 81 GHz

Ang ten thu tin hiéu(Rx) 4

Ang ten phat tin hiéu (Tx) 3

Toc d6 lay mau ADC (MSPS) 375

Cong suat phat (dBm) 12

Arm CPU ARM R4F @ 200MHz

Co-processor(s)

Radar Hardware Accelerator

RAM (KB)

576

Loai Interface

CAN, CSI-2, 12C, LVDS, QSPI, SPI, UART

Pham vi nhiét do(C)

-40 dén 105

Nguon dién

LP87702-Q1, LP87745-Q1

2.1.3 So sdnh véi cdc logi cam bién Radar khdc

Bang 2.2: So sanh Radar IWR-1443 véi cac loai khac.

Loai Radar IWR- 1443 FMCW FMCW
Tan s6 (GHz) 77-81 77-81 76-81
Pham vi toi da (m) 2.55 4.3 2
Phat hién dong thoi (Nguoi) 4 2 1
Moi truong thi nghi¢m Trong nha - Phong ngu

2.1.4 Uu va nhwoc diém ciia cam bién Radar IWR - 1443

\/
0‘0

Uu diém

Manh mé- Radar mmWave manh mé voi cac diéu kién khi quyén nhu bui, khoéi va

suong mu so v&i cadc cam bién hong ngoai.

Hoat dong dudi cuong do sang khac nhau - Radar mmWave c6 thé hoat dong dudi anh

sang ruc rd, den choi hoac khong co den.

Nhugc diém

N6 d& bi anh hudng boi bau khi quyén va cac thong sé khi twong khac. Do d6 nd khong

cung cap do khoang cach chinh xé4c cua cac vat thé gan d6. Piéu nay lam suy yéu qua

trinh x4ac dinh vat thé.




13

- Hoat dong cua radar séng milimet bi anh hudng do nhiéu tir cac cot dién gén do, thap
di dong, WiFi / diém truy cép di dong, v.v.
2.2 Nguyén Iy hoat ddng ciia cam bién Radar IWR- 1443

an ten phat song

. {!:-"'FFF 'y -
--:’jh_'b ? Synth
o
ing ten thu séng 'LLoc aoc | FFT
\ JR i )
~" ~ P
Tinhicuradio  Tin higu tho Tin hiéu ma hoa

Hinh 2.3: Nguyén ly hoat dgng ciia Radar.
2.3. Thuit toan do nhip thé bang cim bién Radar

IWR- 1443 14 loai Radar phat ra tin hiéu hinh sin trong mét khoang thoi gian nhat
dinh. thoi gian quét T. Tin hiéu hinh sin dugc diéu ché bang diéu ché tan s6 voi mot bang
thong B. Tin hi€u nay con dugc goi 1a tin hi¢u chirp. Mot tin hi¢u chirp 1a mot hinh sin séng
c6 tan sb tang tuyén tinh theo thoi gian [12].

Tan s ban dau ciia nd 14 f.
Tin hiéu FMCW d3 truyén s(t) duoc biéu dién nhu sau:

s(t) = Acos (2nf,t + n?tz)‘ (1)
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CHUONG 3: XAY DUNG HE THONG VA THU NGHIEM

3.1 Phan tich h¢ thong
¢ Cam bién TI mmWave do d¢ dich chuyén cua 1ong nguc khi cam bién dat doi dién

nguc cua nguoi lam thi nghiém.

% Céc nhan xi 1y tich hop trén cam bién TI-IWR 1443 mmWave duoc st dung dé loc
ra mo hinh nhip thé tir dich chuyén 16ng nguc va ude tinh nhip tho.

% GUI hién thi dit liéu dang song dugc loc ra va udce tinh nhip tho.

3.2 Thiét ké hé théng

Hinh 3.1: Thiét ké hé thong do nhip thé bing Radar.

Hinh 3.2: Hinh anh a3t thiét bi thwc té.
3.3 Phat trién h¢ thong

3.3.1 Cdc cong cu phadt trién hé thong
% Phan mém:
o Ti mmWave SDK phién ban méi nhat.
o Vital Signs Lab CCS Project.



https://www.ti.com/tool/MMWAVE-SDK
https://dev.ti.com/tirex/
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o Phan mém UniFlash dé cai dit firmware cho Radar.
o XDS110 Drivers.
o Thu vién MATLAB runtime R2016b dé hién thi GUI Lab.

% Phan clng:

o AWRI14xx/IWR14xx EVM.
o Day cap Micro USB.

o Ngudn dién 5V/5A.

o May tinh dung dé trich xuat dit liéu.

3.3.2 Phat trién giao dién
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Hinh 3.3: Hinh anh giao dién do.
3.4 Thir nghiém va danh gia
3.4.1 Cai dit hé thong

¢ Budc 1: Tai cac cong cu can thiét & muc 3.3.1 vé may tinh ca nhan.


https://www.ti.com/tool/UNIFLASH
http://processors.wiki.ti.com/index.php/XDS_Emulation_Software_Package
https://www.mathworks.com/products/compiler/matlab-runtime.html
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Tool Version Download link
CcCs 7.1 or later downioad link Please note that CCS v7.1 or later is mandatory. CCSv6 x cannot be
used
TISYSBIOS 6.50.1.12 or later download link
TI ARM compiler 1691LTSor Inciuded in CCS v7.1
later
TI CGT compiler 8.1.3 or later Included n CCS v7.1
XDC 3.50.00.10 0r downioad link
later

Use the installer that has no mention of JRE which by default has JRE (this installer
will be bigger than the one without JRE)

Also it is recommended that this be installed separately even if CCS has this version
instalied since the CCS version is without JRE.

C64x+ DSPLIB 3400 Please download the installer for C64x+
downioad link

C674x MATHLIB 3121 Please download the installer for C674x.

(litie-endian, eif/coff format) downioad link

Perl 5.20.2 or later downioad link

CRC.pm 0.21 downioad link

[Thisisz‘\add—onmthePenhstallaﬁm This file needs to be copied to <PERL
Instaliation folder>\perl\ib\Digest folder.

Mono JIT compiler 328 Only for Linux builds

mmwave device support 1.5.3 or later Upgrade to the latest using CCS update process

packages

TI Emulators package 6.00576 00r Upgrade to the latest using CCS update process
later

Hinh 3.4: Cac phim mém cén thiét.
< Budc 2: Xay dung Project tir thuat toan da dé xuat & myc 2.3.

Q4-ip @
@ New Energia Sketch.
‘&) Project Explorer & Examples..
« 3 vialSigne. Wb (AGWY g1 project
¥ finades P ——
' Includes Build Ce Buid the curently seleced profctis)|
@ Debug Build Working Sat .

& config_edma_ utilc

= Clean..

@ contgpamne | S Ammatit

® config_twa_utah Show Buld Settinge..

(2 data_pathc Gl Import CCS Projects.

[§ data_pathh 23 Impont Legacy CCSv3.3 Projects..

8 mainc Add Files

& mss_vitalSigns i RTSC Tools 9

# ttlinkercnd | @ gmport Energia Sketch..
8 sensor_mgmt.c m, Import Energla Libranes..
(8 vitatSigns_ciic

i vialSignsh

© Console 1 vE DR B0
COT Buikd Console [vitalSigns_lab)

Propermes

C: /68 /mmunve_sdk_1_00_X)_0%/packages/scripts/ Imaged reator/xurldxx/out 2rpre/
cut2rpec.uxe xwridxx vitalSigns lab_mss.xerdf xerldxx vitalSigns leb _mss.bin
X 200000

Parsing the input object file, wwrldwx_vitalSigns_lab_mss.xeraf.

Appending zeros @

Appending zeros 256

Appending zeros 115702

File conversion complete!

perl.exe
Ci/ti/mmupve_sdk_01_00_00_0%/packages/scripts/ImageCreator/xwrldxx/sppend_bi
n_crc/gen_bincrciz.pl xwridxx_vitalsigns_lab_mss.bin

333> Binary CRCIZ = b74c275F <<

3>»> Total bytes in binary file 121844 <<<< |

**** Ruild Finished **** -

Hinh 3.5: Project do nhip thé.

% Budc 3: Két nbi Radar v6i mdy tinh.
o Bat nguén EVM bing ngudn 5V/5A.
o Kétndi EVM véi PC ctia ban va kiém tra Cong COM trong
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Windows Device Manager.
o EVM xuét hai cong COM 4o 1a: XDS110 Class Application/User UART va
XDS110 Class Auxiliary Data Port.

&% Device Manager

File Action View Help
Guep | ml &
4 3 LTA0274135
P Batteries
e Bluetooth Radios
& Computer
@ Disk drives
‘L Display adapters
0-;{, Human Interface Devices
=5 Imaging devices
— Keyboards
¥ Mice and other pointing devices
K Monitors
¥ Network adapters
\{3 Other devices
¥ Ports (COM & LPT)
Y§ ECP Printer Port (LPT1)
¥ XDS110 Class Application/User UART (COM33)
¥ XDS110 Class Auxiliary Data Port (COM34)
n Processors
8 SD host adapters
\J® Security Devices
{¥ Sound, video and game controllers
< Storage controllers
W System devices
By, Texas Instruments Debug Probes
#® Universal Serial Bus controllers

1S

Hinh 3.6: Kiém tra cong két ndi tir thiét bi dén may tinh.
¢ Budc 4: Nap firmwave cho Radar.

o Pit EVM & ché d6 nhip nhay bang cach két ndi jumper trén SOP0 va SOP2
nhur thé hién trong hinh anh.

GP101

Hinh 3.7: Két n6i Jumper trén bang mach.

o Mo cong cu UniFlash.
o Trong phan New Configuration section, xac dinh vi tri va chon thiét bi thich
hop (AWR1443 hoiic IWR1443).
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« New Configuration

Q Selected Device:

AWR1443

Category: All | CZ mmWave | MSF | PGA
Q 1443 ey
| B wwri2a3 Serial
B viriaas Serial

a Selected Connection: ﬁ Serial Connection

(2} start

Hinh 3.8: Lwra chon thiét bi dé nap cAu hinh.
o An nut Start dé nap config méi cho Radar.

o Trong tab Program, chon dudng dan dén thu muc chira SS va MSS cua

[ moge | bocston
S wwr) 2o xwr] 4xx_radarss.binSize: 192.08 KB m Meta Image c e Al S
1/RadarSs s.bin
*wrl4xi_cosdebug mssbin  Size: 39.58 KB Meta Image cal sdk 1dxx cos
- L o -
ZMSS debug_mss.bin
[ Meta Image 3 Leave this empty m 9
O Meta Image 4 Leave this empty

Hinh 3.9: Chon duong din chira file RadarSS va Mss firmware.
o Trong tab Settings & Utilities, dién vao hop vin ban Cong COM véi s6 cong

COM cua Application/User UART COM.

* Setup

MNote: Examiple - COM1 (Windows]), fdevrttyaCh0 [Linux)
[: OM Port: COM38 ]
Target Memory Selection: SFLASH

Hinh 3.10: Pién cong COM hién thi dwoc & Buéc 3.

Quay trd lai tab Program, khoi dong lai thiét bi va 4n vao Load Images. Khi quy trinh
flash hoan tat, bang diéu khién cta UniFlash s& hién thi:
[SUCCESS] Program Load completed successfully.
o Tat ngudn bo mach va loai bé jumper khoi SOP2.

*» Budc 5: Chay Project.
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v+ New Target Configuration L_M

Target Configuration

Create a new Target Configuration file.

File name:  IWRldxc.coml

V] Use shared location

Location: C:/Useu/-/ti/CCSTugetConﬁgumions File System Workspace

% “WRlboccooml 2

Basic
General Setup Advanced §
This section describes the general config about the target
Connection [ Texas Instruments XDS110 USB Debug Probe - Target Cor
Board or Dews
oard or Device  pwR e
¥ IWR1443 }
=) IWRIS42 [Seve
Test Conne
Totesta cd
configuratyf
[, Project Explores | | Target Configurations 5 o3| 4
bype filter text
= Projects
4 = User Defined
% TWRLDowcooml [Default]
% Mew Target Configuration
Import Target Configuration
K Delete Delete
Rename F2
4" Refresh Launch Selected Configuration i
W% Launch Selected Configuration
Set as Default
Link Gila To Beoinct: .
'« workspace w7 -
File Edit View Project Teols Run  Scripts  Window Help
Fw RSl B o sz i BE 8- *r& @ -in iR
4§ Debug 2
4 we TWR1dxe coxmil [Code Compaser Studio - Device Debugging]
a o Texas Instruments XD5110 USE Debug Probe /Cortex_R4_0 (Suspended)
= (00004044 (no symbaols are defined for DAag)
Click here to Connect
to the target CPU

Hinh 3.11: Két néi bo mach véi phin mém lap trinh.
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W= workspace_ccs_vT_new - CCS Debug - Souree not found, - Code Composer Studio ﬁ

“Fire Edit View Project Tools Run Scripts Window Help

LY - &~ @i I_-.t_-_c..:ﬁ:gl“ i - i
‘Laal:!l
1 Debug = i ==

4 W% AR1443_EVM.coxmi [Code Composer Studio - Device Debligging]
4 g Teyas Instruments XDS110 USB Debug Probe_0/Master JR4 (Suspended)
= 0x0000528C {no symbols are defined for 0x0000528C)

Load Program

W Load Program =

Frogram file '\ Debugionarléor_vitalSigns_lab_mss.xerdf - -Brmu...][srnmprnjeﬂ_-

Code offset

Data offset

[ oK ]| concel |

== Select a program - -

- = yitalSigns_lab
4 = Debug
11w Lo _witalSigns_lab_mssserdf

| @ [ oc ][ conce

Hinh 3.12: Nap source code.
e R e g e |

File Edt View Project Tools Run Scrpts Window Help
Fre 0iBimoee @B a- AR R

15 Debug &3 Resume (F8) '
4 W¢ IWRl4owcouml Code Composer Studio - Device Debugging]
# @ Texas Instrupnents XD53110 USB Debug Probe_0/Cortex_RA_0 (Suspended - SW Breakpaint)
rrain() 2 main.c 217 0:0000E4L0
_c_intDM} at boot.asme 363 BD0019BAC (the entry point was reached)

Run Program

B Consale &2
AR1443_EVM.coxmICIO

[Mas‘ter‘ Rd] T

Debug: Launching the Vital Signs Measurements Demo

EE T R R S S R 2 2 e R R R R R AR R R 2 2 R R R R A A R R R 2L

Debug: Launched the Initialization Task

Debug: HWA has been initialized

Debug: EDMA instance @ has been initialized

Debug: UART Instance @8883aocd has been opened successfully
Debug: UART Instance @@88@aaf@ has been opened successfully
Debug: mmlave Control Initialization was successfull

Debug: mebdave Control Synchronization was successful

Debug: HWA Instance @08080efd has been opened successfully
Debug: EDMA Instance @8881d294 has been opened successfully
Debug: ADCBUF Instence(d) @9808ac®8 has been opened successfully
Debug: CLI is operational

Hinh 3.13: Tién hanh déng géi ing dung.
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|. » Computer » OSDisk(C) » ti » mmwave_training 0.1 2 » labs » 1ab0002-vital-signs »

P e—

v Include in library ~ Share with ¥ New folder

*
Name Date modified Type Size

I 1ab0002_vital_signs_gui 5/5/2017 3:22 PM File folder

I 1ab0002_vital_signs_pjt

.gitrepo

vital_signs.dependency.tirex.json

i * Computer » OSDisk (C) » 1 » mmwave_training 0.1 2 » labs » 1ab0002-vital-signs » 13b0002_vital_signs_gul
- = - = _ _ - __ __ ___ __ = __ = & __ = = =

=1 Open New folder
Name ate modified

Lab_Vital_Signs_gui_Manifest.paf 5 017 Adobe Acrobat 5 X
Lab_Vital_Signs_gui_Release_Notes.pdf
4\ yitalSignsDemo_GULexe

= profile_2d_VitalSigns_20fps.cig 52017 205 PM CFG File

.

vitalSigns_demo_gui.m 2 PM MA

vitalSignsDemo_GULmlapp

B tLogoZpng
readme.txt
requiredMCRProducts.txt 5/5/2017 205 PM Text

Hinh 3.14: Chay trng dung sau khi da déng g6i hoan tit.

% Budc 6: Tién hanh do thir nghiém Radar trén co thé nguoi.

Nhip Thé Nhip Tim

12 48

®
S6ng nhip thé
4 L]
[ B [ F) (B ] L F] [ R [ 1] [ ¥ [ 7] [ L] 1 0 02 o4 s os 1
Sadng nhip tim
1 L]
[T 02 03 04 [T} [T Y] e T 1 ('U 02 o4 o8 o 1

Bat du

Tam dirng

Dirng

Cai dat

Khoi phuc

Hinh 3.15: Giao dién trng dung khi chay.




3.4.2 Thu thdp dir liéu

Range (meter)

15
Angle (deg)

Breathing Waveform
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Chest Displacement

Frame Index

~—— vitalSigns_1

vitalSigns_2

—— vitalSigns_3

vitalSigns_4

Heart Waveform

Range (meter)

0
Angle (deg)

Breathing Waveform

Hinh 3.16: Do 14n 1

Chest Displacement

Frame Index

vitalSigns_1
vitalSigns_2
vitalSigns_3
vitalSigns_4

Heart Waveform

Hinh 3.17: Do 14an 2

g

8 (oL
O W | P g

2.03,82.03,0.40)

:

Loc=0.82{m],-18.75(rad]
[k, FT.CM)

BR=(27.34,10.74,2.17]
HR=(74.22,62.50,0.30)

vitatSigns_3
M Auto
Range{ 15
Ange 44

Loc=0.62{m), 22.50(rad)
FT.CM)

)
BR=(23.44,15.63,4.0.
HR=(52.73,105.47,

vitasigns_2
B o
Range 27 3
Ange |55 S
cc MG
gc .04

1.11[m}, 18.75[rad])
2y /]

BR (3344, 22.46,4.72
HR=[76.17,79, 10,0,41]

vtalSgns_4
& auto
Range{27
Ange |5y

vitaiSigns_2
4 Auto
Rangei 27 |S
Angle |42 (S
am Co
s o e
in |
g §
Locw 1. 11[m), 18.75[rad]
ok, FT,OM]
BR=[19.53,20,51,2.97)
HR=(76.17,79.10,0.41])
vitalSigns_4
M Auto
Rangei 27 |S
Ange (s 1S
o
E' L |
B |
I

Loc=1.11[m),37.50[rad]
ok, FT,CM]

BR=(27.34,27.34,3.29)
HR=[74.22,101.56,0.21)




23

Chest Displacement

— vitalSigns_1

— vitalSigns_2

—— vitalSigns_3

Angle (deg) Frame Index vitalSigns_4
Breathing Waveform Heart Waveform

Hinh 3.18: Do l4n 3

Chest Displacement

]
T
£ B
v 3
»
5
«
. WA disea i | — vitalSigns_1
v 1 b R —— vitalSigns_2
0 20 40 60 80 | — vitalSigns_3
Angle (deg) Frame Index vitalSigns_4
Breathing Waveform Heart Waveform

Hinh 3.19: Po l4an 4

Chest Displacement

F]
T
2 £
o £
¥
s
« H
s H vitalSigns_1
S i pv_ v vitalSigns_2
) 20 40 60 80 vitalSigns_3
Angle (deg) Frame Index vitalSigns_4
Breathing Waveform Heart Waveform

Loc=0.62

Hinh 3.20: Do 14n 5

+,15.63,3.72)

31,47.85,99.00]

:

BR=[27.34,10.74,2.17)
HR=[74.22,62.50,0.30]

WiaiSigns_3
Basto
Rangel1s |5
Ange 44 12
| =3
5.6
] ] v |
v il s | =

Loc=0.62(m], 2. S0frad]
[k FT,0

BR=(23.44,15.63,4.03)
HR([74.22,48.83,0.46]

walSigns_3
M ato

Range| ¢
Angle |44

ol

L Wy
e |
| [ O |

a
(]

Loc=0.62(m), 22.50fr

[P FT.CM]
BR=[23.44,15.63,3.72)
HR=[82.03,63.48,0.19)

m), 22.50frad]
o)

MaSgns_4

M auto

Rangel 37 IS

Ange (g2 S
a7 Ju
£ 1M
Ll B
5 | s |

Loc=1.11{m],37.50[rad]
ok, FT,OM

BR=(27.34,27.34,99.00)
HR=(74.22,62.50,0.20)

taSigns_4
[%ET
Rangelz7 [
Ange |52 IS
e [ e
ol
i | e |
w.ot

Loc=1.11{m], 37.50(rad]
FroM

BR=(27.34,24.41,3.63)
HR=[76.17,95.70,0.23]
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KET LUAN

Trong pham vi luan van da thuc hién nghién ctu vé bai toan do nhip tho b@ing cam
bién Radar. Pong luc cua nghién ciru nay 1a x4c dinh cac phuong phap hiéu qua dé dbi pho
v61 do nhip tim va nhip thé cho bénh nhéan c6 lan da nhay cam, chéng han nhu da bi bong,
dic biét néu sb luong bénh nhan 16n va ) lugng nhan vién y té han ché. Thi nghié¢m cua t6i
da giai quyét van dé nay bang cach do cac dau hiéu sinh t6n ctia bén muc tiéu ciing mot lic
bang cach st dung radar FMCW c¢6 tan sb 77-81 GHz lam cam bién tir xa. Sau d6 t6i da xir
ly dir liéu bang cach sir dung xir Iy tin hiéu dé n6 tao ra man hinh hién thi cac dau hiéu quan
trong. Dura trén két qua thi nghiém va giai thich cta t6i, nhu da bao cdo trong nghién ctru nay,
c6 thé két luan rang c6 thé do cac d4u hiéu sinh ton ciia mot sé ngudi ngay 1ap tirc ma khong
can gan cam bién cho nhitng nguoi ndy. Noi cach khéac, phép do st dung phuong phap phat
hién dong thoi. Pé phat trién trong twong lai, phuong phap dugc st dung trong thi nghiém c6
thé duoc phan loai nhu mot bude dau tién dé dugc phat trién thém dé sir dung trong y té thé
gidi va trong linh vuc Tim kiém Ciru nan

Trong qua trinh nghién ctru, nhiéu han ché duoc phat hién nhung dé giai quyét doi hoi

nén tang tri thirc sdu va rong hon.



